C6 glioma cells differentiated by retinoic acid overexpress the glutamate transporter excitatory amino acid carrier 1 (EAAC1).
The transport of excitatory amino acids (EAA) in CNS is performed by a family of high affinity, sodium dependent carriers. One of these transporters, excitatory amino acid carrier 1 (EAAC1), is known to be regulated by several mechanisms that modify carrier abundance on the plasma membrane. Much less is known on EAAC1 regulation at the level of gene expression. Here we report that, in C6 rat glioma cells, a line recently described to contain neural stem-like cells, EAAC1 is markedly induced by all trans-retinoic acid (ATRA), a well known differentiating agent. Consistently, ATRA stimulates EAA transport, with the maximal effect observed at concentrations>or=1 microM. After 4 days of treatment with 10 microM ATRA, the transport Vmax is fivefold enhanced, Slc1a1 mRNA is increased by 400% compared with control, EAAC1 carrier is sixfold overexpressed and the C6 culture is greatly enriched of cells with bipolar morphology strongly positive for EAAC1 immunoreactivity. Compared with untreated cells, ATRA-treated C6 cells express less Slc1a3 mRNA, for the transporter GLAST, but significantly higher levels of Slc1a2 mRNA, for the transporter GLT-1, although no expression of either protein is detected with Western blot in both untreated and ATRA-treated cells. Consistently, the inhibition pattern of aspartate transport and its stimulation by phorbol esters are indicative of a transport process due to EAAC1 operation. Under the conditions adopted, ATRA treatment causes the induction of proteolipid protein, an oligodendrocytic marker. These results indicate that, in C6 cells, ATRA stimulates the expression of EAAC1, possibly as a step toward oligodendrocytic differentiation, and constitute the first demonstration of the induction of this transporter by a differentiating agent.